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Abstract 
This paper describes a process, based on Service Design tools, of product- and service-discovery that has been used in workshops 
with two Swiss small and medium-sized firms. Both of the firms were manufacturing high-quality products and under pressure 
on price. The use of individual Design Thinking tools had not provided a route to deliver the product- and service-innovation 
required; what was missing was a method to combine the individual tools to create a process. The leaders of the firms confirmed 
that the process described allowed them to expand their thinking from product development to a broader product-service system 
development process.  
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1.Introduction  
In this section the initial problem faced by Small- and 
Medium-size Enterprises (SME) will be described, followed by 
an introduction to the literature that formed the foundations for 
the research. 
1.1.Problem description 
The basis of the research described in this paper is from the 
position of how to support Swiss SME firms through a more 
“holistic” innovation based on product-service systems. The 
removal of the EUR/CHF peg has put additional pressure on 
manufacturing firms to drive out costs and to improve their 
customer value proposition. In the past there has been a 
reluctance to innovate away from the traditional product 
development aspects whereas today there is a growing 
acceptance that the innovation must be undertaken within a 
broader context [1]. Service innovation in particular has been 
documented in the SME segment [2] as an area where new 
approaches were needed. Without combined product- and 
service-innovation in this area, firms run the joint risks of 
failing to defend existing markets while also not developing 
new markets.  
The firms in this study had in the past used individual 
Design Thinking and Service Design tools to help create 
innovative ideas that could be further developed into improved 
or new services or products. This had not been satisfactory 
according to the management, and they were eager to test a 
possible solution to what they perceived as fragmented 
approach that failed to link product development with services 
that lead to an unsatisfactory outcome. 
1.2.Approaches to this problem 
A number of different approaches have been taken to the 
problem of product development. ‘Engineering Design’ is well 
described [3] and has worked well in many instances and the 
value in the detailed specifications to assist the design is 
supportive to creating good products, while the iterations also 
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greatly assist in the development speed. However, it is harder 
to specify intangible aspects in this form. Both the fuzzy front 
end [4] and Lead User [5] methods help to capture some of the 
tacit and more informal aspects, but their application in an SME 
environment on product-service system innovation can lead to 
a complex, time-consuming process. Design Thinking [6,7] 
places the user in the centre and demands a multidisciplinary 
approach that focusses equally on tangible and intangible 
aspects. 
1.3.Value of a Design Thinking approach 
Building a more compelling customer value proposition is 
not trivial and the use of Design Thinking [6,7] and Service 
Design [8] approaches is considered to be valuable as it focuses 
on users' experiences, particularly the emotional ones. Using 
Design Thinking models, it is often possible to create models 
that allow complex problems to be examined and solutions to 
be developed. This has been seen particularly important where 
customer value is created from the intangibles around the 
products and services that are delivered by the supplier. Other 
benefits of the Design Thinking approach are: 
• It is tolerant to failure/embraces risk taking within a 
sharing/supportive learning environment 
• It is an approach that can help simplify and humanize 
situations 
• It helps people to accept more ambiguity and multiple 
solutions 
• It helps to bring together the Product Development team 
and service departments to co-create 
1.4.Identification of the users, customers and stakeholders 
through ecosystem analysis 
The use of the Design Thinking approach in the service 
environment requires the concept of the ‘user’. However, 
before it is possible to identify the user, it is first necessary to 
understand the ecosystem in which the firm operates. 
Ecosystem innovation [9] is a relatively new approach and 
replaces the linear supply chain and more accurately describes 
the interactions between all the participants of this market. The 
use of ecosystem mapping has been promoted by Service 
Design [8] as a way to better identify the stakeholders that have 
influence over a firm’s business with the end user or equipment 
owner. 
1.5.Identification of the users needs through persona analysis 
and empathy mapping 
There has been criticism of the empirical results that are 
generated through persona and empathy mapping [10], 
however as tools to use in a workshop to provide a visual that 
the group can work on they are highly valuable. They create a 
user-centric approach to both design and marketing, which in 
product-centric firms can provide insights that lead to 
improved innovation and market understanding. Using persona 
and empathy mapping allows the group to better understand the 
problem and communicate it [8].  
Empathy mapping provides a complementary view to more 
traditional customer segmentation methods [11]. Particularly of 
value is the analysis of the gaps between see/hear and do/say as 
this provides deeper understandings into the behaviours of the 
persona that can later be applied in the creation of the value 
proposition. Finally, the pains and gains for the persona can be 
directly transferred to the customer side of the value 
proposition of Osterwalder’s model [10]. 
1.6.Job-to-be-done 
The job, rather than the customer/user, is considered the 
fundamental unit [14, 15]. The approach is complementary to 
that of the persona's and empathy mapping [8], in that:  
“… every job people need or want to do has a social, a 
functional, and an emotional dimension. If marketers 
understand each of these dimensions, then they can design a 
product that's precisely targeted to the job”.  
The identification of the job-to-be-done results in a common 
understanding, that it is not a product nor a service which 
usually covers the needs of the persona, but a more precisely 
tailored product-service system. It also supports the situational 
analysis in that one ‘customer’ in one situation may buy a 
product whereas in another situation they may rent the same 
product. This provides more insight into the individual 
behaviour by helping people to understand the outcome that is 
being sought [16]. 
1.7.Development of the customer value proposition 
By understanding and combining the pains and gains from 
the empathy maps with the job–to-be-done, the customer side 
of the customer value proposition [13] can be quickly and 
efficiently completed. This leaves the supplier side to be 
completed so that the customer value proposition can be 
delivered to the customer. The visual approach to value 
proposition design provides a tool that can be used to create the 
value proposition that is recommended [17, 18]. 
2.Methodology 
Two different firms were selected for the workshops to 
allow prototyping; the participation of the firms was needed to 
provide direct feedback of the applicability of the tools being 
tested. The participants in the workshops were chosen to 
provide a mixed group (product development, service, sales; 
managers and employees). Both workshops were introduced in 
a similar way to reduce the variability, first with some theory 
and then into the main content of the workshop shown in Fig. 
1. They were then provided with the opportunity to use the 
tools. A log was made of the sheets created and a list of new 
ideas to work on at a later stage.  
 
Fig. 1. General structure of the workshops 
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Information from each poster was used as input for the next 
poster. For example, once the ecosystem had been mapped out 
and the two key customers were agreed, they became the input 
for the two empathy maps. The customers used in the empathy 
maps were used in the job-to-be-done. The empathy map pains 
and gains and the job-to-be-done became the input for the 
customer side of the customer value proposition. The supplier 
side of the customer value proposition was then completed 
based on the needs described from the customer side. 
The generic agenda for each of the workshops followed the 
process description in Fig. 1. with individual modifications to 
provide relevant input where requested by the firms. This was 
to ensure that everyone would have at least a limited 
understanding of the problems and opportunities so they could 
work together constructively. Poster-templates (A1 in size) 
were also used so that the team members could actively engage 
in the workshop. Active facilitation and guidance was given to 
help ensure that all voices could be heard within groups. 
3.Results and discussion 
In total four groups followed the process for the innovation 
of new products and services, direct feedback from the firms 
and from the participants was generally positive with 
participants expressing their enjoyment in the active workshop. 
Feedback from participants included the comments: 
•  “… we found clarity with the ecosystem, this is the first 
time we have seen it drawn out” 
• “… we thought we knew who our customers were, this was 
not always the case” 
• “… empathy mapping helped us learn that we can really 
help our customers with the intangible aspects” 
• “… we always focus on the tangible aspects of the goods 
and services we provide” 
• “… we understand more why customers buy from us” 
• “… we learnt that the customer’s situation means they may 
find more value in a different offer” 
• “… we had never looked at our customer’s job-to-be-done 
or processes” 
•  “… the workshop was very practical and we have tools 
that we can use in the future” 
• “… the process shifted our focus from product 
development and service offerings to the customer’s job-
to-be-done”  
• “… creating a common understanding and language of the 
customer side of the value proposition” 
• “…we have marketable concepts after only one day” 
Overall the journey from the ecosystem to the customer 
value proposition was positive. This was however a prototype 
and improvements should be made to the instructions at each 
step and the facilitation. Nevertheless, with the four groups of 
in total 25 participants and in eight hours, the two firms were 
able to learn more about their customers and innovate to create 
new value propositions in a creative manner that they had not 
achieved prior to the workshops.  
3.1.Customer identification via ecosystem analysis 
The ecosystem poster, in Fig.2., was derived from Stickdorn 
and Schneider [8]. The objectives from the ecosystem mapping 
were:  
• To understand the ecosystem 
• To identify the supply chain within the ecosystem 
• To identify the key stakeholders 
• To identify others who could provide support. 
The outcomes were:  
• There was lack of clarity about the ecosystems 
• The groups were able, with facilitation to sketch their 
ecosystems 
• The groups identified key non-customer stakeholders 
 
 
Fig. 2. Ecosystem poster (based on Stickdorn [8]) 
 
The ecosystem map took much longer to complete than had 
been expected and turned into a learning session for many of 
the participants.  
One of the firms sold to an installation company but then 
dealt with the owner of the equipment directly, the importance 
of both stakeholders was clarified from the stakeholder maps. 
The other firm’s customers were subject to industrial regulation 
and the importance of a non-customer stakeholder become 
clear as it later was shown to create pain for the user/operator 
of the equipment.  
The direct versus indirect sales channels created interesting 
discussions during the working sessions. It was clear that the 
complexities of sales channels for both the service and the 
products had not in the past been internally discussed. The 
objectives of the ecosystem mapping were achieved and the 
outcomes delivered. 
One of the main lessons was that traditional market 
segmentation is important for strategic understanding and in 
marketing / sales departments, but does not sufficiently support 
people involved in product and service development. The 
multiplicity of customer touchpoints in the service environment 
makes it ever more important that the firms are able to describe 
their ecosystem. 
3.2.Empathy mapping for the key customers 
The empathy mapping poster in Fig. 3., was derived from 
Stickdorn [8], and were completed for the three key 
‘customers’ identified from the ecosystem. The objectives from 
using the empathy maps were:  
99 Shaun West and Silvio Di Nardo /  Procedia CIRP  47 ( 2016 )  96 – 101 
• Create empathy map for key stakeholders 
• To understand what is important (emotional) for each 
person 
• To identify if do/say are the same or if the person behaves 
differently 
• To understand the pains and gains to start to build the 
customer value proposition. 
The outcomes were:  
• Difficulties experienced initially creating the empathy 
maps 
• Pains/gains could be quickly identified for the 
stakeholders 




Fig. 3. Empathy mapping poster of key customer (based on Stickdorn [8]) 
 
The empathy maps assisted the groups to move beyond the 
price issue and learn more about the intangibles that drive many 
business decisions. Initial creation of the personas was harder 
than was anticipated and required facilitation to help with the 
tool’s use. Ambiguity with the personas, in particular with the 
behavioral aspects created interesting conversations between 
the participants and helped with experience sharing. In the 
future more pre-work should be done to create example 
empathy maps that can be used to help participants understand 
how to build them effectively. Nevertheless, the development 
was very helpful in order to understand the behaviors, decision-
taking and the pains/gains of the most important stakeholders. 
This was a change for the participants as they often described 
the ‘customer’ as if they were a single person. The persona in 
the empathy map reflects the human behavior, which is not 
only based on rational behavior, but includes emotions and 
personal preferences as well [6, 7]. 
3.3.Customer’s job-to-be-done 
The discussions with the job-to-be-done, started in a number 
of cases with “the customer needs to do this for us” discussions. 
The poster used is shown in Fig.4. and was derived from the 
job-to-be-done approach [15], the objectives were:  
• To provide understanding about the jobs of each persona 
• To understand what are the key tasks and what are 
secondary 
• To describe how the firm’s products/service fit into the 
jobs of the stakeholder 
Outcomes from the task were:  
• There was limited understanding in the groups about the 
jobs of the customer 
• Jobs were identified that were core to the customer as well 
as supporting 
• Segmentation of jobs was helpful and new to the groups 
Significant facilitation was required to create a more 
customer centric approach to complete this task, it was clear 
that many of those attending focused on the supporting jobs 
(e.g. equipment maintenance) rather than first considering the 
customer's main job (e.g. production). An additional visual here 
could have helped, based on the cradle-to-grave equipment life-
cycle [19] or customer touchpoints [16]. 
 
 
Fig. 4. Job-to-be-done poster (based on Bettencourt [15]) 
3.4.Customer value proposition – customer and supplier 
sides 
Splitting the customer value proposition up into the 
customer- (Fig. 5.) and the supplier-side (Fig. 6.) ensured that 
the firms were pushed to consider the customer side rather than 
the supplier side first.  
 
 
Fig. 5. Customer side of the value proposition poster  
(based on Osterwalder [13]) 
 
The objectives for the customer side (Fig. 5.) were: 
• Using the pains, gains and job-to-be-done, recombine 
these on to the customer side of the customer value 
proposition. 
• To provide a framework for the emotional and the rational 
form of the customer value proposition 
Outcomes from the task were:  
• Initial draft completed very efficiently based on job-to-be-
done and personas 
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• One customer value proposition was created for all users – 
the result was cluttered 
• Longer discussions followed based on the current situation 
and their improved customer understanding 
Having the personas (pains/gains) and the job-to-be-done 
ready, meant that the process to complete the first draft of the 
customer value proposition was straightforward. Working on 
the customer side first forced the groups to focus on the 
customer, rather than describing what it was they provided to 
the customer. 
The objectives for the supplier side of the customer value 
proposition (Fig. 6.) were: 
• To re-engineer the products and services and the 
intangibles around the customers 
• The result should match with the customer side of the 
customer value proposition 
Outcomes from the task were:  
• Matching of pains/pain relievers and gains/gain makers 
took place 
• Some groups returned to their standard offers and needed 
additional facilitation 
• Open gaps were closed once they were pointed out 
 
 
Fig. 6. Supplier side of the value proposition poster 
(based on Osterwalder [13]) 
 
Discussions ensued, as in many cases this was new for the 
participants. In attempting to match the supplier side of the 
customer value proposition initially participants fell back to 
‘normal’ supplier behaviors. However, with facilitation around 
the concept of trying to match both sides, different possible 
solutions were identified from the ideation at this point. Some 
of the concepts were adjacent to existing offerings whereas 
others were more radical in design.  
Having just completed the customer side of the value 
proposition helped with the customer-centricity. The ability to 
quickly reference back to the customer side supported the 
discussions and provided a problem-solution setting that 
supported the discussions as well as providing a frame of 
reference. 
Discussions on the value, in particular in what form it 
accrued, were difficult to frame. Improved results would have 
been achieved had a poster been used to help identify how and 
where the customers gained. In most cases value could be 
identified in three different business areas: revenue/production 
gains, cost savings or business sustainability/risk reduction. 
3.5.The impact for the firms  
Follow up with the firms has provided initial evidence of 
impact; one firm is now developing customer process 
integration via an app to support the use of one of its products, 
as well as starting with the design of a product-service system 
for one of its commoditized products. The firm confirmed that 
neither sales, product development or services could have 
created the concept individually. In both cases ecosystem 
mapping assisted the sharing of market know-how and 
provided a focus on the customers and what was important for 
all of the firm's customers. Bringing the mixed groups together 
improved communications and provided a common language 
and understanding of customers' jobs rather than just what the 
firms supplied to the customers. 
3.6.Application of Service Design tools  
The use of the Service Design tools allowed the groups to 
work within a structure allowing them to express new ideas in 
a more visual way. Equally important for the two technical 
firms was that they were able to better appreciate the intangible 
aspects of their products and services. Previously, there was a 
concern that price and the quality of the goods were all-
important, however by better understanding the personas they 
were able to grasp the concept that they were providing ‘peace 
of mind’. This is an experience dimension that is difficult to 
quantify [6]. 
Having the mixed teams working together in this form 
provided a forum at each stage to allow sharing of 
understandings and assumptions. The joint problem solving 
that it created based on common understanding of the problem 
improved their problem solving. This was particularly the case 
with many of the ideas that were described, as they were 
associated with the intangible (and often emotional) aspects of 
the product-service system rather than with the core product. 
The mixed teams were limited by not having representatives 
outside of the firms attending. It is a view of the authors that 
additional new ideas could have been generated if others from 
their ecosystem or external to their ecosystem had been present 
as this would have provided a transition into ‘open 
innovation’[1]. 
3.7.Combination of tools into a process 
Prior to the workshops a dissatisfaction had been expressed 
concerning how to use individual tools – they were considered 
disjointed although their individual use had created some initial 
interest. Joining the tools together in a more coherent way was 
found to create an improved understanding of why they should 
be used and addressed an issue with the adoption of new 
methods. 
The use of the structured process facilitated the sharing of 
different points of view within the firm in a structured approach 
where all could participate. The value add for the firms was that 
within an eight-hour period each firm was able to better create 
a customer value proposition – know-how that could be used in 
their day-to-day business as well as with the design of new 
product-service systems. 
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4.Conclusions 
The use of interactive visuals improved engagement within 
the workshops, creating structured discussions with a common 
understanding and language. The discussions at each stage, 
from the participants' comments and the feedback given, 
allowed for more open and constructive discussions than had 
been the case before, according to the participants. The focus 
on innovation ideas for both the product and the services with 
the multidisciplinary groups helped to create a broader 
understanding of the ‘customer’ and what they valued (or 
otherwise) from the firms. It is unlikely that individually the 
departments would have created the solutions. 
The customer value propositions were quickly identified, 
after the more complicated elaboration of the ecosystem 
mapping and customer jobs. The reason for this was thought to 
be because these three steps were further from the day-to-day 
work of the participants. The groups described the value of 
using the tools to understand better their wider environment, 
the personas of the key players within their ecosystem and the 
job their customer (or more often ‘end-user’) was doing. 
As a prototype the results were positive and confirm the 
value of using the Design Thinking/Service Design approach 
within these manufacturing contexts. Modifications to the 
process are, however, required so that workshops can be more 
successful in the future. Key conclusions are: 
• The practical approach was appreciated by the participants 
• Connecting the Service Design tools together to create a 
process was exceeding helpful. 
• Firms (or the participants) did not understand their 
ecosystem 
• The concentration on the customer’s job-to-be-done 
overcomes the (deep) gap between product-oriented 
departments (e.g. R&D and Product Management) and 
service-oriented departments 
• More use of examples/use cases must be made at every 
stage of the workshop to help groups, both with completed 
examples as well as use cases to help build imagination 
and creativity 
• The addition of a customer journey map to the job-to-be 
done and equipment cradle-to-grave life-cycle 
understanding would have added more context to the 
discussions 
• A visual to support discussions concerning the creation of 
customer value may have aided the discussions 
5.Recommendations 
It is recommended that more workshops are held using the 
‘standard format’ with a wider range of firms so that a wider 
range of feedback can be obtained. Possible extensions to the 
process: 
• Extension of the job-to-be-done with a customer journey 
map and the equipment cradle-to-grave life-cycle could be 
of use for equipment suppliers in some markets 
• Identifying where customer value accrues (e.g. top-line, 
bottom-line or compliance/risk) and an assessment of the 
customer willingness to pay could be useful additions 
• Invite a small number of people external to the firm to 
attend the workshop it increase the creativity 
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